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DETAILED ACTION 
Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

1 . Claims 1-2, 7, 9, 11-12, 14-17, 19-22, 24-27 and 29-30 are rejected under 35 
U.S.C. 102(e) as being anticipated by Nakajima (Pub. No.: US 2003/001 1586 Al). 

With respect to Claim 1 , Nakajima teaches a display device (See figure 13; [0082]) 
comprising: a pixel portion (See figure 13, element 22; See figure 14) comprising a first thin film 
transistor (See figure 14, element 34) over a substrate (See figure 13, element 21: glass ~ 
substrate; [0083] )\ and a switching regulator control circuit (See figure 13, elements 23 U t 25, 
and 26 comprise a switching regulator control circuit) comprising a second thin film transistor 
(See figure 23: circuit representation of element 26 in figure 13, element Qnl2 ~ second thin film 
transistor; [0095], lines 1-6; [0119], lines 1-5; [0120], lines 1-3) over the substrate ([0092], 
lines 1-4; note that both the pixel portion and the second thin film transistor are over a 
substrate). 
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With respect to Claim 2, Nakajima teaches a display device (See figure 13; [0082]) 
comprising: a pixel portion (See figure 13, element 22; See figure 14) comprising a first thin film 
transistor (See figure 14, element 34) over a substrate (See figure 13, element 21: glass ~ 
substrate; [0083] )\ a switching regulator control circuit (See figure 13, elements 23U, 25, and 26 
comprise a switching regulator control circuit) comprising a second thin film transistor (See 
figure 23, element Qpll ~ second thin film transistor; [0094], lines 11-17) over the substrate 
([0092], lines 1-4; note that both the pixel portion and the second thin film transistor are over a 
substrate); wherein a switching element (See figure 23, element Qnl2) is driven according to an 
output signal (See figure 23, output signal is equivalent to A) from the switching regulator 
control circuit to raise or lower the voltage ([0119], note that figure 23 is a charge pump circuit; 
[0120], note that raising or lowering the voltage is equivalent to a normal mode and a power 
saving mode). 

With respect to Claim 7 , Nakajima teaches a display device (See figure 13; [0082]) 
comprising: a pixel portion (See figure 13, element 22; See figure 14) comprising a first thin film 
transistor (See figure 14, element 34) over a substrate (See figure 13, element 21: glass ~ 
substrate; [0083] )\ a switching regulator control circuit (See figure 13, elements 23U, 25, and 26 
comprise a switching regulator control circuit) comprising a second thin film transistor (See 
figure 23, element Qpll ~ second thin film transistor; [0094], lines 11-1 7) over the substrate 
([0092], lines 1-4; note that both the pixel portion and the second thin film transistor are over a 
substrate); wherein the switching regulator control circuit uses an analog signal ([0090], lines 6- 
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13; note that the D/A converter converts a digital signal to an analog signal and supplies it to 
the pixels, thus the switching regulator uses an analog signal). 

With respect to Claim 9, Nakajima teaches a display device (See figure 13; [0082]) 
comprising: a pixel portion (See figure 13, element 22; See figure 14) comprising a first thin film 
transistor (See figure 14, element 34) over a substrate (See figure 13, element 21: glass ~ 
substrate; [0083] )\ and a switching regulator control circuit (See figure 13, elements 23U, 25, 
and 26 comprise a switching regulator control circuit) comprising a second thin film transistor 
(See figure 23: circuit representation of element 26 in figure 13, element Qnl2 ~ second thin film 
transistor; [0095], lines 1-6; [0119], lines 1-5; [0120], lines 1-3) over the substrate ([0092], 
lines 1-4; note that both the pixel portion and the second thin film transistor are over a 
substrate), wherein the switching regulator control circuit uses a digital signal (See figure 15, 
element 44 U, please note the D/A converter within the switching regulator control circuit). 

With respect to Claims 11, 12, and 14-15 , a display device according to claims 1, 2, 7 
and 9 respectively, Nakajima teaches a plurality of switching regulator control circuits are 
formed over the substrate (See figure 13, elements 23U, 25, and 26: 1 st switching regulator 
control circuit, elements 2 3D, 25, and 26: 2 nd switching regulator control circuit, elements 24, 
25, and 26: 3 rd switching regulator control circuits). 
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With respect to Claims 16, 17 and 19-20 , a display device according to claims 1, 2, 1 
and 9 respectively, Nakajima teaches the display device is a liquid crystal display device 
([0081]). 

With respect to Claims 21, 22 and 24-25 . a display device according to claims 1 , 2, 7 
and 9 respectively, Nakajima teaches the display device is an EL display device ([0181]). 

With respect to Claims 26, 27 and 29-30 , a display device according to claim 1, 2, 7 and 
9 respectively, Nakajima teaches the display device is applied to electronic equipment selected 
form a group consisting of personal computers, a display unit of portable terminals such as 
portable telephones, and PDAs ([0182]). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 3, 6, 18, 23 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sakurai et al. (Pub. No.: US 2002/0175662 Al) in view of Nakajima. 
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With respect to Claim 3 , Sakurai teaches a display device comprising (See figure 5 and 
figure 3 where figure 3 is equivalent to element 100): a pixel portion comprising a first thin film 
transistor (See figure 5, element 180; [0007] \ lines 3-6; [0069], lines 9-13); and a switching 
regulator control circuit (See figure 3, switching regulator control circuit ~ element 34 and 70) 
comprising a second transistor (element Ql)\& switching element (element Q2)\ an inductor 
(LI); a diode (Dl)\ and a smoothing capacitor (C2), wherein the switching regulator control 
circuit comprises: a voltage feed back circuit which feeds back a voltage of the smoothing 
capacitor ([003 5 J); and a duty control circuit which controls a switching duty of the switching 
element (See figure 3, duty control circuit ~ DC/DC converter control circuit). 

Although Sakurai uses a transistor, it would have been obvious for a person of ordinary 
skill in the art at the time the invention was made to use a thin film transistor as the second 
transistor in the switching regulator control circuit of Sakurai so as to provide higher reliability 
and faster response time as characteristic of a thin film transistor. 

Sakurai does not mention a pixel portion and a second thin film transistor both over a 
substrate. 

Nakajima teaches a pixel portion (See figure 13, element 22; See figure 14) comprising a 
first thin film transistor (See figure 14, element 34) over a substrate (See figure 13, element 21: 
glass ~ substrate; [0083]); a switching regulator control circuit (See figure 13, elements 23U, 25, 
and 26 comprise a switching regulator control circuit) comprising a second thin film transistor 
(See figure 23, element Qpll ~ second thin film transistor) over the substrate ([0092], lines 1-4; 
note that both the pixel portion and the second thin film transistor are over a substrate). 
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It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have both a pixel portion comprising a first thin film transistor and a 
switching regulator control circuit comprising a second thin film transistor over a substrate, as 
taught by Nakajima, to the display device of Sakurai, so as to produce circuits that are 
manufactured more easily and realized at a lower cost ([0094], lines 12-20), 

With respect to Claim 6 , a display device according to claim 3, Sakurai teaches the 
switching element is made up of a transistor (See figure 3, switching element ~ Q2). 

Although Sakurai uses a transistor, it would have been obvious for a person of ordinary 
skill in the art at the time the invention was made to use a thin film transistor as the switching 
element in the display device of Sakurai so as to provide higher reliability and faster response 
time as characteristic of a thin film transistor. 

With respect to Claim 18 , a display device according to claim 3, Sakurai teaches the 
display device is a liquid crystal display device ([0066]). 

With respect to Claim 23 , a display device according to claim 3, Sakurai does not 
mention the display device is an EL display device. 

Nakajima teaches the display device is an EL display device ([0181]). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have a display device that is an EL display device, as taught by Nakajima 
to the display device of Sakurai, so as to have a greater range of applicability. 
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With respect to Claim 28, a display device according to claim 3, Sakurai does not 
mention the display device is applied to electronic equipment selected from a group consisting of 
a digital camera, a notebook type personal computer, a PDA, a DVD player, a folding portable 
display device, a watch type display device and a mobile telephone. 

Nakajima teaches the display device is applied to electronic equipment selected form a 
group consisting of personal computers, a display unit of portable terminals such as portable 
telephones, and PDAs ([0182]), 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have a display device applied to electronic equipment selected from a 
group consisting of personal computers, a display unit of portable terminals such as portable 
telephones, and PDAs, as taught by Nakajima, to the display device of Sakurai, so as to have a 
greater range of applicability. 

3. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakurai and 
Nakajima, as applied to claim 3 above, and further in view of Saito et al. (Pub. No.: US 
2002/0158590 Al). 

With respect to Claim 4, a display device according to claim 3, Sakurai and Nakajima do 
not teach a display device wherein the inductor, the diode, and the smoothing capacitor are 
packed on an FPC. 
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Saito teaches an inductor, diode and capacitor (See figure 3, elements 303, 315, and 317) 
packed on a flexible printed circuit (FPC, [0032]). 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have an inductor, diode, and smoothing capacitor packed on a FPC, as 
taught by Saito, to the display device of Sakurai, so as to ensure high insulating performance, 
and to improve the characteristics and reliability of the device ([0032], last three lines). 

4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakurai and 
Nakajima, as applied to claim 3 above, and further in view of Ayres (Pub. No.: US 
2001/0007432 Al). 

With respect to Claim 5 , a display device according to claim 3, Sakurai and Nakajima do 
not teach a display device wherein the inductor, the diode, and the smoothing capacitor are 
packed on a substrate. However, Nakajima teaches an inductor is used in a conventional liquid 
crystal display apparatus ([0004]) and is not required for a charge pump DD converter. 

Nakajima modifies the display device of Sakurai such that the inductor is packed on the 
substrate since the inductor is part of the switching regulator control circuit. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to use an inductor packed on a substrate, as taught by Nakajima, to the 
display device of Sakurai, so as to further enhance the operability of the display device in 
exchange for size ([0004]). 
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Ayres teaches an active matrix liquid crystal display ([000 J], lines 4-8) where a diode 
(See figure 10, element 10; [0028]) and a capacitor (See figure 1, element 12; [0021 J) are packed 
on the same substrate as a pixel portion ([0015]). 

Ayres modifies the display device of Sakurai as modified by Nakajima such that the 
diode is a pin diode. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to pack a diode and a smoothing capacitor on a substrate as taught by Ayres, 
to the display device of Sakurai as modified by Nakajima, so as to enable the circuit to be formed 
on the same thin-film processing as may be required for other elements of the circuit ([0007]) in 
effect reducing costs and easing manufacturing. 

5. Claims 7 and 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tomio et al. (Pub. No.: US 2002/0044145 Al). 

With respect to Claim 7 , Tomio teaches a display device (See figure 5) comprising: a 
pixel portion (See figure 5, element 30) over a substrate ([0041]; the substrate is equivalent to 
glass); and a switching regulator control circuit (elements 40 and 50) comprising a transistor, 
wherein the switching regulator control circuit uses an analog signal ([0077], lines 1-3; analog 
signals ~ VAK, VWK y VEK, VSK). Tomio teaches the display device can be employed in a liquid 
crystal display but does not mention a pixel portion comprising a first thin film transistor over a 
substrate nor does Tomio mention a second thin film transistor over a substrate. 
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Although Tomio uses a transistor (figure 8: element 50; Tr71 - Tr73), it would have been 
obvious for a person of ordinary skill in the art at the time the invention was made to use a thin 
film transistor in the switching regulator control circuit of Tomio so as to provide higher 
reliability and faster response time as characteristic of a thin film transistor. 

Nakajima teaches a display device (See figure 13; [0082]) comprising: a pixel portion 
(See figure 13, element 22; See figure 14) comprising a first thin film transistor (See figure 14, 
element 34) over a substrate (See figure 13, element 21: glass ~ substrate; [0083]); and a 
switching regulator control circuit (See figure 13, elements 23U, 25, and 26 comprise a switching 
regulator control circuit) comprising a second thin film transistor (See figure 23, element Qnl2 
~ second thin film transistor; [009 5 J) over the substrate ([0092], lines 1-4; note that both the 
pixel portion and the second thin film transistor are over a substrate). 

Nakajima modifies the display device by having an active matrix in which TFTs control 
the signals to the pixel (See figure 14, element 34) and having the pixel portion and the second 
thin film transistor over the same substrate. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have a pixel portion comprised of a first thin film transistor over a 
substrate and a second thin film transistor over a substrate, as taught by Nakajima, to the display 
device of Tomio, so as to obtain a high current capacity on a small-area circuit scale ([0020]) and 
to produce circuits that are manufactured more easily and realized at a lower cost ([0094], lines 
12-20). 
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With respect to Claim 9, Tomio teaches a display device (See figure 5) comprising: a 
pixel portion (See figure 5, element 30) over a substrate ([0041]; the substrate is equivalent to 
glass); and a switching regulator control circuit (elements 40 and 50) comprising a transistor, 
wherein the switching regulator control circuit uses a digital signal ([0077], lines 1-3; analog 
signals ~ VAK, VWK, VEK, VSKare converted into digital signals). Tomio teaches the display 
device can be employed in a liquid crystal display but does not mention a pixel portion 
comprising a first thin film transistor over a substrate nor does Tomio mention a second thin film 
transistor over a substrate. 

Although Tomio uses a transistor (figure 8: element 50; Tr71 - Tr73), it would have been 
obvious for a person of ordinary skill in the art at the time the invention was made to use a thin 
film transistor in the switching regulator control circuit of Tomio so as to provide higher 
reliability and faster response time as characteristic of a thin film transistor. 

Nakajima teaches a display device (See figure 13; [0082]) comprising: a pixel portion 
(See figure 13, element 22; See figure 14) comprising a first thin film transistor (See figure 14, 
element 34) over a substrate (See figure 13, element 21: glass ~ substrate; [0083]); and a 
switching regulator control circuit (See figure 13, elements 23 U, 25, and 26 comprise a switching 
regulator control circuit) comprising a second thin film transistor (See figure 23, element Qnl2 
~ second thin film transistor; [0095]) over the substrate ([0092], lines 1-4; note that both the 
pixel portion and the second thin film transistor are over a substrate). 

Nakajima modifies the display device by having an active matrix in which TFTs control 
the signals to the pixel (See figure 14, element 34) and having the pixel portion and the second 
thin film transistor over the same substrate. 
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It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have a pixel portion comprised of a first thin film transistor over a 
substrate and a second thin film transistor over a substrate, as taught by Nakajima, to the display 
device of Tomio, so as to obtain a high current capacity on a small-area circuit scale ([0020]) and 
to produce circuits that are manufactured more easily and realized at a lower cost ([0094], lines 
12-20), 

With respect to Claim 10 , a display device according to claim 9, Tomio teaches the 
switching regulator control circuit comprises an AD converter circuit (See figure 6A, A/D), a 
frame memory (See figure 5, element 12), a CPU (See figure 5, element 40; [0077], lines 1-6), 
and a pulse generation circuit (element 21 and 23; [0050]). 

6. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tomio and 
Nakajima, as applied to claim 7 above, and further in view of Yu (Pub. No.: Us 2003/0201967 
Al). 

With respect to Claim 8, the display device according to claim 7, Tomio teaches a 
display device wherein the switching regulator control circuit comprises a reference voltage 
source (See figure 7, element 52), a triangle wave generation circuit (element 54), and a PWM 
comparator (figure 7, element 53 and figure 8, element 2). 

Tomio does not mention an error amplifier circuit. 
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Yu teaches a switching regulator control circuit comprising a reference voltage source 
(figure 3, Vref; [0033], last two lines), a triangle wave generation circuit (figure 3, element 336; 
[0030], lines 1-2), an error amplification circuit (figure 3, element 303; [0033], last three lines) 
and a PWM comparator (figure 3, element 302; [0033], last three lines). 

Yu modifies the display device of Tomio as modified by Nakajima, by replacing the 
switching regulator control circuit (Tomio: figure 7, internal power supply circuit) with that of 
Yu (control integrated circuit) as shown in figure 3 since the control integrated circuit provides 
the same function for stabilization of current, while maintain the transistors as thin film 
transistors. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to use a switching regulator circuit, as taught by Yu to the display device of 
Tomio as modified by Nakajima so as to provide stabilization of current ([0010]). 

1. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakurai and 
Nakajima as applied to claim 3 above, and further in view of Muthu et al. (Pub. No.: US 
2002/0145041). 

With respect to Claim 13 , a display device according to claim 3, Sakurai and Nakajima 
do not teach a plurality of switching regulator control circuits are formed over the substrate. 

Muthu teaches an LED based freezer driver (See figure 1; [0016]) in which a plurality 
(See figure 1, elements 30, 31, and 32) of switching regulator control circuits are formed for each 
of red, green, and blue lights ([0005], lines 6-10). Although Muthu teaches an LED driver, 
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Muthu mentions that LED illumination is applicable in backlighting for LCD panels ([0002], 
lines 1-3) as does Sakurai teaches vice versa is true of an LCD panel ([0099]). 

Muthu modifies the display device of Sakurai as modified by Nakajima such that a 
plurality of switching regulator control circuits are formed over the 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to modify the display device of Sakurai as modified by Nakajima, to have a 
plurality of switching regulator control circuits, as taught by Muthu, resulting in a plurality of 
switching regulator control circuits over a substrate so as to adjust values of each of the red, 
green, and blue lights to achieve prescribed lighting intensity and color ([0005], lines 6-10). 

Response to Arguments 

8. Applicant's arguments with respect to claims 1-30 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
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will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donna V. Lui whose telephone number is (571) 272-4920. The 
examiner can normally be reached on Monday through Friday 8:30 a.m. - 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on (571)272-7764. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner 
Art Unit 2629 
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